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I. Introduction

The Seneca Army Depot (SEAD) covers approximately 10,000
acres, a large portion of which is occupied by munition bunkers.
In the early 1940s, apprcximately 2000 barrels of pitchblende ore
were stored in eleven of these bunkers for a short period of
time. After the removal of the ore, the normal storage of muni-
tions was resumed.

At the request of the Seneca Safety Office, the Army RADCON
team was requested to perform a survey of the bunkers, E0-801
through EO-811. This survey was performed by two separate RADCON
units during the week of 13 May 1985. The survey consisted of
direct readings of alpha and beta surface contamination, remov-
able alpha and beta contamination on the bunker surfaces, inte-
rior and exterior gamma radiation 1levels, concentration of
Uranium in the soil and water in the vicinity of the bunkers, air
sampling for radon and daughters and activity levels along the
rail spur and loading dock used for transport of the ore.

IT. Instrumentation and Procedures

1. Equipment

Table 1 contains a list of the instrumentation used by the
RADCON survey teams.

TABLE 1. LIST OF SURVEY INSTRUMENTATION

; Electronics Package Probe Detectable Radiation i
i Ludlum 2220 FIDLER Low Energy Gammc i
} Ludlum Meod 3 Pancake Beta and Low Energy Gamma{
| Ludlum Mod 19 High Energy Gamma |
} PAC-1SA Alpha Detector Alpha Particles :
| Eberline AC-4 Smear Removable Alpha |
i Eberline BC-4 Smear Removable Beta ;

The following is a listing of the equipment transported to
Seneca to perform the survey.

1. 4 ea BARK suitcases with FIDLER and SPA-3 probes energy
calibrated to the LUDLUM 2220 discriminator.

2. 3 ea LUDLUM Mod 19 micro~R meters




3. 4 ea LUDLUM Mod 3 with pancake probes and GM tubes.
4. 4 ea PAC-1SA with spare alpha probes.

5. 3000 NUCON Smears

6. 1 ea Eberline AC-4 with planchettes and tweezers

7. 1 ea Eberline BC-4 with planchettes and tweezers

8. 1 foot locker with 4 air sampling units and associated
filter paper and equipment.

9. 1 ea portavle generator Honda 1200. (SEAD supplied two
others.)

10. Sample holders for the soil and dirt samples.

11. Marking chalk.

12. Booties and Plastic Protective gloves.

13. Associated data collecting instruments.
2. 8urvey Preparations

As the instruments were broken out and checked, the first

three bunkers to be surveyed were opened and prepared for the air
samplers. The air sampling was then performed on these bunkers

and a background measurement was taken. At the conclusion of the
air -sampling, the filter data were analyzed and, based on these

- results, it was determined that there was no airborne hazard and

therefore no need for protective masks.
3. Protective Clothing

All team members wore booties whenever performing any sur-
vey. Persons performing the swiping also wore gloves.

4. Instrument Betup

The FIDLER had a lower level discriminator set for 60 kev
and was operated in th36 ogross mode. The SPA-3 probes were cali-

brated for Cs and Co so that an energy window could be
rapidly set on site if it was determined that the possible con-
tamination was a refined uranium byproduct. This byproduct has a
high energy gamma and the FIDLER probe is very insensitive to
high energy gammas. Before performing the first survey, the
FIDLER and SPA-~3 probes were used to survey a known contaminated
area, the sensitivity (background vs. activity) of both recorded
and the FIDLER probe was selected as the survey instrument.




Other instruments, pancake probe, PAC-1SA and micro-R meter
had their normal calibration performed before arrival on site.

5. 8urvey Method: Team A

The survey at Seneca on 14 and 15 May 1985 was performed by
the Army RADCON team with the two separate survey parties. Zach
survey party was composed of two RADCON people and two Seneca
Alpha team members. 1.e duties of the four members of the survey
team are listed in Table 2.

TABLE 2. SURVEY TEAM MEMBERS: TEAM A

| Member No. Duties |
I I
] 1. FIDLER Operator ]
} 2. Operate Mod 3 with Pancake Probe and PAC-lSA}
| 3. Smears |
| 4. . Leader/Recorder and micro-R meter Operator I

The following is a methodology of the building survey. The
survey team, after building entry, proceeded to the first survey
line, approximately 1 meter from the back wall of the bunker.
This line was completely surveyed using the FIDLER and the
micro-R meter. Along this same line, data were recorded at four
poeints. These four points included two each from the floor (one
from the approximate center point of each side of the building)
and two each from the w’ 1l/roof (one from each side of the build-
ing). The data recordeu were FIDLER (cpm), Mod 3 (mR/hr), PAC~
1SA (cpm) and micro-R. Also at each of these data points a smear
was taken. These same data were recorded on lines at 6 meter
intervals through the building for a total of five lines in each
building. The area between each 6 meter line was surveyed with a
FIDLER and micro-R on 2 meter line interval.

Before exiting the building, the survey team members moni-
tored each other for possible contamination.

Outside the building, the area around the pad at the build-
ing entrance was completely surveyed using the FIDLER and micro-R
meter. For most buildings, these data consisted of five complete
suivey points with the exception that no swipes were taken in
this area. .

While monitoring both within and outside the building, any
area which appeared "hot" drew special attention and the area was
completely surveyed and a swipe taken (if possible). The defini-
tion of a "hot" area was a change of a factor of 3 in count rate
from the surrocunding vicinity. The swipes from such areas were
marked and received special priority during the counting phase.
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6. Data Numbering

All complefely surveyed points were marked with the data
point number for future reference. This marking was performed
with chalk and the number was circled and the team number noted
e.g., 1l0A.

A data sheet wa. prepared for each building. Swipes were
numbered with the building number and with the data point number
e.g. 801-1 (first data point in bldg. E0-801). Any data points
which the survey team found interesting were specifically marked
for early counting.

7. 8urvey Method: Team B

A second survey was performed at Seneca on 16 and 17 May
1985 by the U.S. Army RADCON Team. The duties of each team
member are listed below in Table 3.

TABLE 3. TEAM MEMBERS: TEAM B

| Member No. ' Duties [
: 1. Ludlum 19 Micro-R meter Operator {
} 2. FIDLER prcbe and Ludlum 2220 rate meter Operator }
] 3. Operate Ludlum Mcd 3 beta-gamma meter with pancake probe|
{ 4. Operate AN/PDR-60 (PAC-ISA) }
| 5. Data recorder |
‘ 6. Collect NUCON Smears |

At each building, a general exterior survey around the
entrance and the entire building was performed with the FIDLER
and micro-R meters. Two survey points were taken at the entrance
with the pancake and PAC-ISA instruments. Smears were also
taken. Any areas indicating above background readings on the
FIDLER or micro-R were further read with the pancake and PAC-ISA
probes and delineated if three times background.

Inside each building, a general survey with the Micro-R and
FIDLER was performed in the following manner. Each building is
8.2 x 24.7 metres. The monitors began near the wall, walked the
length of the building, turned, stepped forward 2 metres turned
and went back the length of the buiiding, this was repeated until
the other wall was reached. Five strips covered the building
floor and lower walls. While walking the length of the building,
occasional measurements were directed to the walls.

The monitors with pancake and PAC-ISA probes followed a pat-
tern laid out cn the data sheetsg, i.e., 16 floor survey points
and 16 roof/wall points. At each survey point (3 metre apart), a
NUCON smear was taken.
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Areas found using the Micro-R or FIDLER to have more than
normal background were surveyed with the pancake and PAC-ISA,
smeared and delineated by marking the area.

8. B8o0il, water and Removable Sample Collection and Analysis

a. Collection. Removable contamination was sampled by
smearing a 100cm® area using cloth NUCON swipes.

The soil samples were collected from representative areas
near each building. The location of each sample was determined
by looking for areas which had an elevated gamma dose rate. The
collection of the sample was accomplished by first removing the
organic cover over a one square foot area and then transferring
the top one inch of soil to a transportation container.

The water samples were selected from the standing or running
water when present near any building. Water was also collected
inside Building EO0O-804 where watar was found in the drainage
channel along vne wall. One liter of water was collected (if
possible) from each location and transferred to a transportation
container for analysis at BRL.

b. Sample Analysis. The smear samples were analyzed for
alpha and beta/gamma using a Canberra Model 2401, thin end win-
dow, proportional counter and the results reported in disintegra-

tions per minute (dpm) per 100 square centimeters (100 cm“).

The soil samples were analyzed for isotopic content using a
Nuclear Data Model 682, multi-channel analyzer with an E.G.&G.
Ortec, Gamma-X, hyper-purs germanium datector and the results
reported in pico-curies per gram (pCi/gm) of each detected iso-
tope. The water samples were analyzed for isotopic content using
the same detector syatem but the results are reported in micro-
curies per milliliter (mCi/ml) of each detected isotope.

c. 8Sample Preparation. The smears were transferred to
planchettes for counting. Approximately 500 grams of soil from
each sample was transferred to Marineli Beakers and the net
weight of each sample recorded. Approximately 500 milliliters of
water was transferred from each water sample to a Marineli Beaker
and the volume recorded.

‘All samples were saved for future use.
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III. Results
1. Bunker Survey Raesults

The results of both RADCON team surveys can be found in the
Appendicies A through K of this report. Each apvendix contains
the data package for a bunker. This data package includes the
instrument readings and removable contamination levels at all
surveyed points along with building maps which can be used to
approximately locate the data point.

The soil and water sample analysis for each building are
presented in tha same fashion. Also presented in the same data
table are the high energy gasmma levels surrounding the building.
All the sampl2d positions are shown on the map associated with
each table.

While surveying the area external to building EO0-804,
several "hot spots" were noted in the gravel area outside the
building. It was decided that a grid survey of the area might
prove beneficial. The results of this survey are presented in
Table D-4 of Appendix D, the building EO-804 data package.

2. Railway Spur and Loading Area

The data for this survey showed no detectable activity in
either area. The smears which were taken on the rail spur also
showed no removaple alpha or beta activity. These data are not
presented.

3. 8oil samples Within Building

A soil sample was removed from the drain inside each build-
ing. These results showed contamination for all buildings except
EO-801, EO-802 and EO-808. One water sample was removed from the
drain of building EO-804 and it showed marginal activity above

the 1lower detectable level. The resuvits were 9.8 % 4.5x10-7
pCi/ml. The results of the dirt/soil samples taken for each
building are presented in Table 4.

4. Isotopic Analysis

A careful examination of the spectra from both a 226Ra
source and natural Uranium revealed three peaks which appeared in
the uranium spectrum and not in the radium spectrum. These ener-
gies were 235, 832 and 1000 kev. Figures 1 through 3 show those
parts of the soil sample spectra which are most interesting and
contain the three peaks mentionred. These spectra results indi-
cate a content of uranium ore in the soil where activity was
measured.
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TABLE 4. BUILDING INTERNAL SAMPLE RESULTS

Internal Drain Soil Sample Results
Lower Level of Detectability 5 X 10~/ pCi/ml or g

Contamination Levels

Sample No. 22 pCi/g 238
Ra U

801-I

802-I

803~-I 1.2 £ 1.5

804-1 12080 t 45 9274 £ 100

805~I 280 % 3.3 90 + 6.0

806-I 150 + 1.9 54 £ 3.5

807-I 15 ¢t 2.0 4.0 £ 2.2

808~I

809~-1 300 £ 4.7 59 ¢ 8.:

810~I 12 £ 1.7

8ll-I 3.2+ 1.4

The source spectra data were located in reference 1.1

IV. summary/Conclusion

The interior surfaces of eight of the bunkers were found to
be contaminated with natural uranium and its daughters. These
were bunkers EO-804 through EO-£11. The outdoor concrete sur-
faces around the entrances of bunkers EO-804, EO-805, EO-806,
EO-808, E0O-810 and EO-811 had measurable quantities of contamina-
tion. Bunkers E0-804 and EO0O-811 had large contaminated outside
areas around the entrances.

According to the NRC guidelina,2 average and maximum

1. R.L.Heath, "Gamma~-Ray Spectrum Catalogue Ge(Li) and si(Li)
Spectrometry," ANCR-1000-2, Aerojet »Nuclear Co., March

1974.

2. U.S.Nuclear Requlatory Commission, "Guidelines for Decon-
tamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct,
Source, or Special Nuclear Materiel," December 1975.
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acceptable 1levels of fixed alpha contamination are 5000

dpm/lOOcm2 and 15,000 dpm/lOOcmz, respactively, provided the
principal contaminant is natural uranium and associated decay
products. Transferable alpha contamination should not be in

excess of 1000 dpm/100cm® and transferable beta contamination

limits should not exceed 1000 dpm/lOOcmz. Average and maximum
limits for beta-gamma dose rates at 1 cm above a surface are 0.2
and 1.0 mrad/h», respectively. Measurements of average contam-
inant should not be averaged over more than one sgquare metre.

Direct alpha readings exceeded 5000 dpm/lOOcm2 in sone inte-
rior areas of bunkers EO-804 and EO-806. Transferable aipha or

beta did not exceed the 1000 dpm/lOOcm)‘ in any of the sawpled
areas of the bunker interiors. Beta-gamma dose rates of 1.0
mrad/hr or higher were measured in bunker EO-804.

Internal gamma radiation 1levels at one metre above the
bunker floor ranged from background levels (7-10 uR/hr) up to 110
nR/hr, the highest levels being measured in Bunkers EO~804 and
EO-306. External gamma radiation readings taken outdoors around
the fronts of bunkers were above background levels in many cases.
At Bunker EO-804 a grid-type survey was performed in an effort to
locate all contaminated areas outside the bunker. Readings as
high 1033 upR/hr were obtained for external gamma radiation.
External gamma readings exceeded background at Bunkers EO0-804,
EO-805, EO-806, EO-808, E0-810 and EO-81l.

An outside soil concentration of 2400 pCi/g of 238y yas
found in one sample at Bunker EO-804. The 226-Radium level was
estimated as 1590 pCi/g in this same sample. Lesser quantities
of uranium and radium were found in outdoor soil samples from
EO-805, EO-806, EO-808, EO-809, EO-810 and EO-81l1. Water samples

ana%yzed contained much less than the MPC levels for 238U (1 x
10 uCi/ml).3

A determination has been made of the current radiation con-
taminated areas at the Seneca Army Depot and is presented in the
arpendices of this report. The recommendations are that decon-
tamination of those areas in the interior of Bunker EO~-804

exceeding 5000 dpm/100 cm? alpha contamination be accomplished by

3. U.S.Atomic Energy Commission, "USAEC Rules and Regulations,
Title 10, Code of Federal Regulations," Part 20, "Standards
of Protection Against Radiation," Appendix B, Revised
August 9, 1966. Code of Federal Regulations, Title 10,
Part 20, Standard for Protection Against Radiation, Appen-
dix B. .

11
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sandblasting, grinding or other dry surface cleaning methods.
Soil removal by hand and/orxr power shovels to a depth of six
inches will suffice to reduce outdoor level to rackground. Suf-
ficient soil removal at Bunkers EO-804 and EO-81l1 will complete
the decontamination of the area.
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Second Team Surveyed Positions:

Figure A-1.
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Figure A-2. Soil and Water Sample Positions: Building 801
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Positions:
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Figure C-1.
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Appendix D

RADCON Team Survey Data for Building 804
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Figure D-6. Soil and Water Sample Positions: Building 804
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Appendix E

RADCON Team Survey Data for Building 805
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Figure E-1. First Team Surveyed Positions: Building 805 (Interior)
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Appendix P

RADCON Team Survey Data for Building 806
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Figure F-3. Second Team Surveyed Positions: Building 806 (Interior)
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Figure G-2. First Team Surveyed Positions: Building 807 (EXterior)
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Figure G-3. Second Team Surveyed Positions: Building 807 (Interior)
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Figure I-1. First Team Surveyed Positions: Building 809 (Interior)
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Appendix J
RADCON Team Survey Data for Building 810
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Figure J-1. First Team Surveyed Positions:
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Appendix K

RADCON Team Survey Data for Building 811

141



ST g 8 0 0£0° |0§SZ 10014 ST
62 — e 00T 0s0- loccz | dootd 3
1t o K 0 ozo* Tlocoz | 1Trem 3
v | S | 8 oot 0Z0° |0ZIZ | T1°M 3
92 “ ze “ 8 o 0so0° Moamn \w 0014 1t
St “ LI m o1 ooz 060° _omou m Jo001d ot
2t | 0 | 8 0 0£0* (0¥ZZ | TTeM 6
v “ 11 ” 8 0 0£0° “oaan “ TTeM 8
3 | © | 8 0 0€0° |0LIZ | 30014 L
8 w S w 8 o 0€o"* “oomd w 10014 9
9 “ 0 m L 0 0zo* momﬁu H TTeM S
ot | ITT | 8 ) 0zo* |0BIZ | TTleM y
L M g M‘ 8 0 oto- Movdu M 10014 c
9 K HE 0 oco® loorz | aootd z
6 LIT | 6 0 ovo*® 02€Z ;| 11®M 1
udg | wda | ay/ad udo ay/aw | wdd I
- vlog Teydtv! ¥ oaotH axwouea | t Jaquny
uoj3euTmeIUO) aTqescmsy | 6T-HaIANT VST-Ovd €-0OW 'ua1als'uopaesor juyod wavwa

118~-03 ONIQITING

! ¥1VA AJAUNS TTVILINI W¥3IL LSdId

‘1= JTEVYL

143




| I 0 ozo* loesz | ped sZ
| | Ot 0 00Z* 0€8TT | pwd vz
“ " 007 0 oLS” “E.SN “ ped €2
| | 6 0 0ZO° |otez | ped ze
m m L ) oot"* “ozu m ped 12
L m ) “ 8 0 020° J_ooﬁ “ TTeM 0z
12 | TU | 8 0 0Z0* |090Z | I001d 61
€1 __ T " 8 00z TR “omﬁ “ 30014 81
6 m S m 8 o 0ot10° _oona m TTeM [A ¢
0t L O L8 [ 020° 106€Z | TI®M 91
udq _ wudg | ay/ad wdo ay/au 4_ ud> .
v3og Veydiv! g OIDTH exeourg ! i JoqunN

uoT3RUTWRIUC) eTqeAcmay | 6T-HIIANT VST-OVA  £-QOK lyz1a14 luoyaesor Jutoq waeg

(3uod) t18-03 SNIGQTING : viva A3AMNS IVILINI WV3L ISYIA °*T-X T4Vl

144




centerline of roof

§001 JO JUi}Ia}Udd

7
| V 1 \n_w
L7 =
o | ! | 2
O — — — s
- +2
= _ ! ! &
= | | | ol
® | ! | = |
- o o lo < o “
100)} £
floor =
¥ v — [
“ “ .
@ ,
i ' ! € e
o ' = |
| S8 V2 i
w""l'll*ll!’l"'ﬂll"""q' """" 'LM Don M &
™ = o o >
| = —1 — m
[ | i
3 1 ! .M W
|
4004} £ |
floor 2
L 4 4 v OSL ,
- Fe I I u o |
c i
3 ) | | . |
~ — — — - |
- _ 0 |
(@] — i - |
2 [ | v |
- ) £ |
i 1 i .w.l..

Catats AW O L Lt LTt PP TN N W W W S ey o
v T LA LA LIS N b A AP AR R R ERRY _  SLPLAI LIS S TR BN P I .
RAEMAL Lol Stk et - ARERRRURR e e ROt .. SOOSIILIRA N | AN SRR RS g . .




£,3 ¢ oy P 20 3 Y LR A

BUNKER
(PLAN VIEW)

VENT

M D SAASIILINS. =l g ir Pt ir gl - -/ TN

- ~
v v

S

25 241232 2

GRASS SRAVEL GRASS

&
TAR

LY

.

)

D

‘

[ 3

)
;
-
"

ROAD

St S A

Figure K-2. First Team Surveyed Positions: Building 811 (Exterior)

140

23 A CANERS LS LS LA MR




e e i e s+ — s — — s _—— - o — — 40— — — ¢ —— - & Y

S 9 8 00¢ or0- |oes I001d e
9 T 0S 0zo- loes 1 trem ore ,
z HE BE noS ovo: locg | o014 6€¢
T | 9 | 8 00T 0€0° |0€8 | TT®M 8c€
1 “ ) “ 8 oSt oco- “onm “ Jo01d Lee
v m g m 8 00T 0€0° _08 _ TTeM 9¢¢E S
T | 9 | 8 00€ ov0o* |0€8 | I001d Stc -
9 n 9 “ 8 [ 020° “onm “ TTeM yee
o | TT | 8 002 0zZo* |0g8 | axootld €ce
0 " 0 m 8 o - 0Z0° woS ﬂ T1eM zee
91 “ L1 “ 8 os¢ 0zo°* “cnm “ 0014  {T>
v | LT | 8 0 0T0* |0€8 | T(ieM ote
T n 9 n 8 0sz __ oto- Monm “ Io01d 62¢
0 m 9 _ 8 0 020° _onm m 1947, 82¢
0 19 L8 0ST 0v0° 10£8 | Jootld Lze
wdqg _ udg _ ay/ad udo ay/au _ udo _
v3ag Neydty! ¥ oaotn axeoueg ! ! Jaquny
uotjeuTWRIUC) BTqescuay | 6T-KYIANT VST-OVd €-QOK lya1a14 luoF3es01 Jutod ®aea
T18-03 ONIQTING : YIVA XJAMUNS IVILINI WYAL QNOD3AS °*Z-M TIAVL
e, AANULAN o ARG 7~ K4 T 4220 .- AADAAGREN G SR Al . EFEETRYT . SRR o R 1 | RTINS




e + £ S e £ D T o T DA e AW A L A PO TR W Y M WV LW W ST LW TN W LY
o o < ——— et A & | ¢ . .

1 9 8 0 020" ocs TteM 95¢
L T _q 8 0§ ovo° woS o012 G5t
3 E m 8 0 010° J.onm 1 tTes 113
0 ] IT | 8 0ST 0ST* |j0€8 | Ioold €s¢€
€ “TS “ 8 0% 0zo0° wono M TTen zZst
v m 9 m 8 001 0zo° _ ocs ” 20014 1s¢€
v | 0 | 8 00t 0Z0° |0€E8 | TT®AM 0S¢
v n ze _q 8 0S 010" TS “ 0014 6v¢ o
€ | o | 8 - 0T 010° JOE8 | TTeM 8¢ -
L mr 11 _q 8 00t 0€0° TS m 10014 Lye
) “ ) “ 8 0ST 0Z0° wono “ 1teM 9y¢
€ | 9 | 8 0ST 0€0* |0£8 | 3Joold Sve
€ “ 9 “ 8 0 0z0° 4?8 " TTeN e
(1) ¢ m 14 ¢ m 8 052 0zo* _ono _ I0014 £€ve
v L LT | 8 0 020°  10€8 | TTeM Zre
wda _ udg _ ay/ad . udo ay/aw m udo _
v3od ! unaﬁd_ ¥ OXOIH o)eoueg ! Jaquny

uoy3euymejuo) eTqeAocmay ! 6T-HOIANT VST-OVd ¢-aoW |wararg _coﬁuuuoq jujod e3eqg

(3uoo) 1T8-0F ONIATING : ¥YIVA AJAMNS TIVILINI WV3L ANODIS °z-N FI4AVL

XA ONONRES . SERRIDL |\ XA s . AOOCNROIN (3 BRSBTS .. R EFOSCIA ~ Z0nieaieo™ Sahnhbl I ASASEL AL TRALA LY D




T P TN T} L T T S Y TR

149

1 I H J
v “ 0 “ 8 0S 020° “onm “ T1eM 6G¢€
£ m 9 | 8 062 0zo* m ocs | aoot4 8G¢€
i 1
€6 HIE I 006 00Z° ;0 L 30014 LGE
udg | wda _ ay/ad udo ay/aum _ udo _
v3ag 1 ozn:cm i OIOTN axeoued ! I Jaquny
uoT3eujmejuo)y orqesoway! 6T-HNIANT vST-ovd ¢-aoW | uaTaIa luotqeooy juyod w®3eq
(3uod) 118-03 ONIQTING : VIVA AJANAS TIVILINI WVYI), ANOJIS °2Z-M TIGVL

"ﬂ)fﬁ. .mWﬂ.va P TS
LWL Y e fﬂ.a.ﬁ,d..n...ﬂ.’.‘



centerline of roof

Building 811 (Interior)

150

roof /wall

L——----i

1

oy ann wmap o W - o o

I ! I
S ! ! !
o I ! |
S | | t
= [ I |
o o P
z 3 g | 8 ] I3 N | & ™
™ ™ | ™~ ™ | @ ~ | N
M 1 1
400})
floor
| ] v ]
| “ {
— o i ~ w ™ — o ~
= 8,8 = 18 B 8 5|8
1 ~ | ! ! M
“ll"'l"?:'l"llr'l"""ﬂ"l""n"
- . ! | e
™ 7y | o wn ~ 0
2 %z %.g g!%szée
| ! l
1 L
4001}
floor
y
h
< 0 o
<t o <t Ivs) o <r O
3 @ sy £ 2 2

JO0J JO JUI}La}Udd

Tn et i Aot  slsmmingage s . Tolpialaie e oSSRl ges o L < b B A NSNS . N S L T SR e

et

Second Team Surveyed Positions:

Figure K-3.

- - - e W= e = e ———




t ' " f

| | oI 0 | 0 _ ped 89¢

“ “ 0ST 0 “ 0 “ ped L9E

_ | oot 0 ) | ped 99¢

! o 0 " 00¢L5 “ ped Y

m m 0z 0 _ 0 _ ped voe

| {001 0 00S° | 00%TE ,  ped £9¢
udqg m udq _ ay,/ard wdo ay/aw | wdo
CREY: I eydiv | ¥ oxoTH a)yeoued “ 1 Jaquny

uoT3euTmRIUC) e1qeAcway! 6T-HNIAMT VST-OVd  ¢-aow | wzrara | uogawoor 3ujoq wzeq

(107193X3) 118-03 ONIQTINA : VIVA XFAMAS IVILINI WVIL QNODIS ‘€=M 19Vl

L P

151

HMINVRIALCPARTRANAMARN AT MABRURU F - Wl T3 TURE W WU W R I WSRO WA IR U R LR B B s FS S R B B e remrm e me >«



BUNKER
(PLAN VIEW)

VENT

366
368 - 363

GRASS SRAVEL GRASS

364 &
TAR

ROAD

Figure K-4. Second Team Surveyed Pcsitions: Building 811 (Exterior)

152

R L BN R T W B P B e 10 # S G e @ e e W M S EB . s e e e o

—————————————————44444444-------III-II-II-IIl--IIIIIllllllIIIIll_llllllllllll-llllll...




1¥0s

i G-118 0T “
! [ “ et 6 |
“ “ _ 11 g “
_ _ ! 2t Lo
“ “ |  I93eM VI-T18 9 “
| | “ 1108 21 T-118 S |
“ “ 1°F0°T | T¥O5 SV 2-118 v "
| 6°TF0°6 | T IFETT “ 110s 001 9-118 € _
“ 0°156°2 “ z°§9°z | T1¥IO0S 00T £-118 z “
| | “ 1108 2T y-118 1 _
! _ —
| n ey |

€2

_ 20 [u/1od ste “ adX1 - -on ordumes uoyjeoco1 |
n S19A27 uoTjeuiwejuoy | sydues jutod mvmoL_
m |
| b a0 tu/10d (-0T X § £3717qR3Ioa3aq 3O 134T I3MOT I
| |
| 118-03 ONIQTIING : SIINSI¥ TIJWVS YILVM ANV TIOS  *¥-) FIavly |

153




BUNKER

(PLAN VIEW)
8
()
VENT
7 9
5 4 3 2 1
10
GRASS GRAVEL GRASS
&
TAR

ROAD

Building 811

Figure K-5. Soil and Water Sample Positions: Building 811
154



No. of
Copi 0 .

10 Central Intelligence Ageucy
Office of Central Reference
Dissemination Branch
Room GE~-47 HQS
Washington, DC 20502

2 Administrator
Defense Technical Info Center
ATTN: DTIC-DDA
Cameron Station
Alexandria, VA 22304-6145

1 HQDA
DAMA-ART-M
Washington, DC 22310

1 Commander
U.S. Army Materie! Command
ATTN: AMCDRA-ST
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

1 Commander
U.S. Army Materiel Command
ATTN: AMCCN (Mr. Miller)
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

1 Commander
U.S. Army Materiel Command
ATTN: AMCSF-P (Mr. Taras)
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

1 Commander
U.S. Army Materie]l Command
ATTN: AMCSF-P (Ms. Elker)
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

1 Commander
Armament R&ED Center
U.S. Army AMCCOM
ATTN: SMCAR-TSS
Dover, NJ 07801-5001

DISTRIBUTION LIST

155

No. of

Copi Organizati

4

Commander

Seneca Army Depot

ATTN: SDSSE-CO
SDSSE-AW
SDSSE-AX
SDSSE-NX

Romulus, NY 14541

Commaader

Sierra Army Depot
ATTN: SDSSI-S
Herlong, CA 96113-50i0

Commander

Armament R&D Center
US. Army AMCCOM
ATTN: SMCAR.TDC
Dover, NJ 07801-5001

Director

Benet Weapoas Laboratory
Armament R&D Center
US. Army AMCCOM
ATTN: SMCAR-LCB-TL
Watervliet, NY 12189

Commander

U.S. Army Armament, Munitions and
Chemical Command

ATTN: SMCAR-ESP-L

Rock Island, 0. 61299

Commander

U.S. Army Aviation Research and
Development Command

ATTN: AMSAV.E

4300 Goodfellow Blvd

St. Louis, MO 63120

Director

U.S. Army Air Mobility Research and
Development Laboratory

Ames Research Center

Moflett Field, CA 94035



m—— - %o e ———— e

No. of

DISTRIBUTION LIST

Copi Organizati

1

Commander

U.S. Army Communications - Electronics
Command

ATTN: AMSEL-ED

Fort Moamouth, NJ 07703-5301

Commander

ERADCOM Techpical Lidrary
ATTN: DELSD-L (Reports Section)
Fort Moamouth, NJ 07703-5301

Commander

U.S. Army Missile Commaad

Research Development and Engineering
Center

ATTN: AMSMI-RD

Redstoae Arsenal, AL 35898-5241

Ditector

U.S. Army Missile and Space Intelligence
Center

ATTN: AIAMS-YDL

Redstone Arsenal, AL 35898-5500

Commander

U.S. Army Tank Automotive Command
ATTN: AMSTA-TSL

Warren, Ml 48090

Director

U.S. Army TRADOC Systems Analysis
Activity

ATTN: ATAA-SL

White Sands Missile Range, NM 88002-5022

Commander

Security Field Office

ATTN: AMXSA (Mr. Yantosik)
Dover, NJ 07801

Commandant

U.S. Army Infantry School
ATTN: ATSH-CD-CSO-OR
Fort Benning, GA 31905

156

No. of

Coni Orgaitati

1

Commaade.

U.S. Army Development aod Employment
Agency

ATTN: MODE-TED-SAB

Fort Lewis, WA 08433-5000

AFWL/SUL
Kirtlaad AFB, NM 87117

Commander

Field Commaad, Defease Nuclear Agency
ATTN: INACC

Kirtland AFB, NM 87115

Commander
Interservice Nuclear Weapons School
Kirtlaad AFB, NM 87115

Air Force Armament Laboratory
ATTN: AFATL/DLODL
Eglia AFB, NM 32542-5000

Aberdeen Proving Ground

Dir, USAMSAA

ATTN: AMXSY-D
AMXSY-MP, H. Coben

Cdr, USATECOM

ATTN: AMSTE-TO-F
AMSTE-ST (Mr. Starkey)

(2¢y)

Cdr, CRDC, AMCCOM

ATTN: SMCCR-RSP-A
SMCCR-MU
SMCCR-SPS-IL

Cdr, USATHAMA

ATTN: AMXTH-ES-S (Mr. Majewski)
AMXTH-IR-R (Dr. York)
AMXTH-IR-D (Mr. Torrisi)

Cdr, USAAPGISA

ATTN: STEAP-PF-PO (Mr. Barber)



s U w e v UV B SEESY

- & v 4w e s m oo e

" A A . e me o o= . -

t—— e s &
-

Y

USER EVALUATION SHEET/CHANGE OF ADDRESS
This Laboratory undertakes a continuing effort to improve the quality of the
reports it publishes. Your comments/answers to the items/questions below will
aid us in our efforts.

1. BRL Report Number Date of Report

2. Date Report Received

3. Does this report satisfy a need? (Comment on purpose, related project, or
other area of interest for which the report will be used.)

4. How specifically, is the report being used? (Information source, design
data, procedure, source of ideas, etc.)

S. Has the information in this report led to any quantitative savings as far
as man-hours or dollars saved, operating costs avoided or efficiencies achieved,
etc? If so, please elaborate.

6. General Comments. What do you think should be changed to improve future
reports? (Indicate changes to organization, technical content, format, etc.)

Name

CURRENT Organization

ADDRESS

Address

City, State, Zip

7. If indicating a Change of Addre:s or Address Correction, plcase provide the
N2w or Correct Address in Block 6 above and the 0Old or Incorrect address below.

Name
oLD Organization
ADDRESS

Address

City, State, Zip

(Remove this sheet along the perforation, fold as indicated, staple or tape
closed, and mail.)



— e —— e s e s e e FQLD HERE e e e e e e e e
Director
0
U.S. Army Ballistic Research Laboratory | " " l ggcggg:{gs
ATTN: SLCBR-DD-T IF MAILED
Aberdeen Proving Ground, MD 21005-5066 IN THE
UNITED STATES
OFFICIAL BUSINESS R
PENALTY FOR PRIVATE USE. 8300 BUSINESS REPLY MAIL
FIRST CLASS  PERMIT NO 12062  WASHINGTON,OC BRI
POSTAGE WILL BE PAID BY DEPARTMENT OF THE ARMY ]
B
Director ]
U.S. Army Ballistic Research Laboratory NS
ATTN: SLCBR-DD-T
Aberdeen Proving Ground, MD 21005-9989 .
R

~




